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们率先获得了 4 株来自不同亲本、稳定分泌特异性抗 Fib-α[605-629]多肽的单克隆抗
体的杂交瘤细胞株。我们从中挑选出一株亲和力、特异性 好的抗 Fib-α[605-629] 多
肽的单克隆抗体用于 ELISA 方法的建立。我们通过实验选择出了一种可行的竞
争 ELISA 的方案，利用辣根过氧化物酶 (HRP) 对该单克隆抗体进行了标记，通
过反复测试确定了竞争 ELISA 检测方法所使用的抗原、抗体的 佳组合，并对
包被条件，封闭液，反应时间等实验条件进行了优化。 
























Fib-α[605-629] peptide is an enzymolysis product of Fibrinogen. Recent reports by 
researchers at Havard University in US demonstrated that the content of Fib-α[605-629] 
peptide in breast cancer patients is significantly different from normal people, which 
is much lower than that in normal population, and it could be reverted to normal 
levels after surgical extirpation of the tumor. The new studies suggested that this 
peptide could become a new biomaker used for early diagnosis of breast cancer in. 
However, this opinion could not be further evaluated due to lacking a proper testing 
tool. 
The primary aims of this project are to establish an ELISA method with help from 
antibody technology, and to evaluate if Fib-α[605-629] peptide could be used as a new 
breast cancer marker. Four monoclonal antibodies against Fib-α[605-629] peptide were 
raised and characterized the first time ever in the effort of this evaluation, one of 
monoclonal antibodies with the highest specificity and sensitivity was selected after a 
series of testing. Using this antibody labeled with the horse radish peroxidase (HRP), 
an indirect competitive enzyme-linked immunosorbent assay (ELISA) was developed 
through optimization of the amount of Fib-α[605-629] peptide and the antibody applied，
and the conditions for this ELISA reaction including coating and blocking buffer as 
well as reaction time etc. 
In order to test Fib-α[605-629] peptide in human serum, serums from 90 normal 
human being and 89 breast cancer patients were tested with our indirect competitive 
ELISA method. Statistical analysis of data indicated that the reading of peptide 
Fib-α[605-629] in breast cancer patient serums is significantly different from that of 
normal human serum, Fib-α[605-629]  peptide is much less in the serums of breast 
cancer patients in comparison to that of normal human being. Our primary data 
suggested that Fib-α[605-629]  peptide could be used as a new biomaker for breast 
















In addition, the indirect competitive ELISA assay we established could provide 
referential value in breast cancer diagnosis. 
 

















第 1 章 前言 
1.1 乳腺癌研究现状  
乳腺癌是妇女 常见的恶性肿瘤，也是导致全球妇女死亡的第 2 位病因。据
WHO 统计，全球每年新发女性乳腺癌病例达 138 万，占全部女性恶性肿瘤发病
的 23.0%；死亡 45.8 万，占全部女性恶性肿瘤死亡的 13.7%，其发病率以每年
2%-8%的速度递增。北美和西方发达国家是乳腺癌的高发区。目前，在美国适龄
妇女普查中，乳腺癌检出率为 1/8，居女性恶性肿瘤首位。中国的新增病例是 16.9
万，占全部女性恶性肿瘤的 14.2%，位列第一；死亡 4.5 万，占全部女性恶性肿
瘤死亡的 6.1%。中国乳腺癌发病率、死亡率均较低，但 70 年代以后尤其是近年
来呈快速上升趋势。专家预测，我国乳腺癌发病率将以每年 3%的速度递增，而
且我国乳腺癌妇女发病年龄比美国提前 10 年，为 35-55 岁，45 岁是发病高峰期。 





































益。针对 HER2 蛋白的其他药物也正在开发中。 
三阴性乳腺癌：估计 10%至 17%的乳癌被称为“三阴性”，因为他们缺乏雌激素和





1.1.2 乳腺癌诊断的发展及现状   
随着生物学及医学的进步乳腺癌的诊断和治疗方面都有了一定的发展，但是
整体水平亟待提高。目前用于乳腺癌诊断及监测的方法主要有以下几种： 




































































































































法都是等价的，因此采用不同方法联合检测 MUC1 是没有价值的[34, 35]。CA15.3
用于检测乳腺癌比 CEA 更加灵敏，但是二者的特异性接近。事实证明，多种标
志物联合诊断和监测乳腺癌的效果比单独使用某一种标志物的效果更好[36]。
常采用的联合检测的标志物是 CEA 和 MUC1 (其中 CA15.3 使用 为广泛)，当
CEA 与 CA15.3 联合使用检测转移性乳腺癌时，灵敏度将大于 80%[37]。已知 ESR
是常用于内科临床的一种标志物，在癌症病人体内的含量升高。有报道证明在转
移性乳腺癌病人体内 ESR含量会升高[38-40]。当CEA 与 CA15.3两种标志物与 ESR



















高，所以一般会选择比较高的截止值。Molina et al.在采用 CEA 截止值为







和 CEA 的截止值分别为 25U/ml 和 3ng/ml 时，原发性乳腺癌病人中过表达两种
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